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TABLE 2.—Measurement of constituents of tobacco smoke i

n experimental conditions.!-continued

Reference, location, Ventilation Amount of Level of Measure of
and dimensions tobaceo burned constituent absorption
DeRouane and Verduyn (27).
House 50 m? closed 3 cig in 34 min 75 ppm CO
Dublin (28).
Conference room 138 m? 12.0 air changes 2 cig 326 ppm CO
per hour
Harke (26).
Room 57 m? none 42 cig in 18 min 50 ppm CO
560 mg/m? nicotine
7.2 air changes 42 cig in 18 min 10 ppm CO
per hour .12 mg/m® nicotine
84 air changes 42 cig in 18 min < 10 ppm CO
per hour < .1 mg/m? nicotine
none 9 cigars 60 ppm CO
in 35 min 1.04 mg/m?® nicotine
1.2 air changes 9 cigars 20 ppm CO
per hour in 85 min A2 mg/m? nicotine
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TABLE 2.—Measurement of constituents of tobacco smoke in experimental conditions.!-continued

Reference, location,

Ventilation Amount of Level of Measure of
and dimensions tobaceo burned constituent absorption
Harke (36).
Room 57 m? (Cont.) none 9 pipes 10 ppm CO
in 40 min 52 mg/m? nicotine
7.2 air changes 9 pipes < 10 ppm CO
per hour in 40 min < .1 mg/m? nicotine
Room 170 m3 none 105 cig 30 ppm CO Smokers 7.5% COHb
Nonsmokers 2.1% COHb
1.2 air changes 107 cig 5 ppm CO Smokers 5.8% COHb
per hour Nonsmokers 1.3% COHb
2.3 air changes 101 cig 7 ppm CO Smokers 5.0% COHb
per hour Nonsmokers 1.6% COHb
Harke, et al. (88).
Room 382 m? none 30 cig 51 mg/m* nicotine
65 mg/m* acetaldehyde
46 mg/m* acrolein
none 15 cig 27 mg/m? nicotine
29 mg/m* acetaldehyde
23 mg/m* acrolein
none 10 cig .13 mg/m* nicotine
19 mg/m? acetaldehyde
.16 mg/m? acrolein
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TABLE 2.—Measurement

of constituents of tobacco smoke in experimental conditions.!-continued

Reference, location, Ventilation Amount of Level of Measure of
and dimensions tobacco burned constituent absorption
Harke, et al. (38). ;
Room 38.2 m3 (Cont.) none 5 cig 06 mg/m? nicotine
: .13 mg/m? acetaldehyde
07 mg/m? acrolein
Room 170 m? none 150 cig 58 ppm CO
: by machine 72 mg/m? nicotine
in 34 min 53 mg/m? acetaldehyde
39 mg/m? acrolein
none 102 cig 28 ppm CO
by machine .18 mg/m? nicotine
in 2 hr .10 mg/m? acetaldehyde
08 mg/m? acrolein
24 air changes 102 cig 8 ppm CO ,
per hour by machine .10 mg/m? nicotine
in 2 hr 5 mg/m? acetaldehyde
04 mg/m? acrolein
none 108 cig ) 245 ppm CO
by 11 smokers .14 mg/m? nicotine
in 2 hr 1.0 mg/m?® acetaldehyde

06 mg/m?* acrolein
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TABLE 2.—Measurement

of constituents of tobacco smoke in experimental conditions.l—continued

Reference, location, Ventilation Amount of Level of Measure of
and dimensions tobacco burned constituent absorption
Harke, et al. (40).
Mid-size European car, none 9 cig 30 ppm CO
engine off, in wind tunnel air jets open 6 cig 20 ppm CO
at 50 km/hr wind speed and blower off
air jets open 6 cig 10 ppm CO
and blower on
Mid-size European car, none 9 cig 110 ppm CO
engine off, in wind tunnel none 6 cig 8) ppm CO
at zero km/hr wind speed
air jets open 6 cig 810 ppm CO
and blower on
Harmsen and Effenberger (43).
Room 98 m? none 62 cig in 2 hr 80 ppm CO, 5200 pg/m* nicotine
Hoegg (45,46).
Sealed test chamber 25 m? none 4 cig 122 ppm CO, 228 mg/m* TPM
8 cig 256 ppm CO, 539 mg/m* TPM
16 cig 47.0 ppm CO, 1141 mg/m* TPM
2 cig 69.8 ppm CO, 16/65 mg/m® TPM
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TABLE 2.—Measurement of constituents of tobacco smoke in experimental conditions.’-continued

Reference, location,
and dimensions

Ventilation

Amount of
tobacco burned

Level of
constituent

Measure of

absorption

Jermini, et al. (47).
Box 30 m?

none

3 cig
by machine

.13 ppm benzene

.22 ppm toluene

011 ppm o-xylene

041 ppm m-xylene

013 ppm p-xylene

.023 ppm styrene

A5 ppm acetone

.24 ppm 2-butanone

015 ppm 2-pentanone

.10 ppm methyl-vinyl-ketone
17 ppm 23-butandione

52 ppm acetonitrile

067 ppm proprionitrile

008 ppm butyronitrile

020 ppm isovaleronitrile
032 ppm valeronitrile

38 ppm acrolein

.10 ppm 2-methyl-furane
006 ppm 25-dimethyl-furane
043 ppm limonene

Lawther and Commins (52).
Room 15 m3

1 air change
per hour

7 cig

20 ppm CO
3 mg/m? TPM
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TABLE 2.—Measurement of constituents of tobacco smoke in experimental conditions.!-continued

Reference, location, Ventilation Amount of Level of Measure of
and dimensions tobacco burned constituent absorption
MeNall (57).
Home 425 m? 3 air changes 12 cig in 1 hr 11 mg/m* TPM
per hour
5 air changes 35 cigin 1 hr 27 mg/m* TPM
per hour
Russell, et al. (65,66).
Room 43 m? none 80 cig & 2 38 ppm CO Smokers 9.6% COHb,
cigars per hr 1,236 ng/ml urinary
nicotine
Nonsmokers 2.6%
COHb,
80 ng/ml urinary
nicotine
Seppanen (70).
Room 37.5 m? none 126 cig by 30 ppm CO Smokers 9.1% COHb
smokers in 15 hr Nonsmokers 2.2% COHbL
Sreh (79).
Car, engine off, none 10 cig in 1 hr 90 ppm CO Smokers 109 COHb

209 m?

Nonsmokers 5% COHb




Fi—11

TABLE 2.—Measurement of constituents of tobacco smoke in experimental conditions.!—continued

Reference, location,

and dimensions Venlilation

Amount of
tobacco burned

Level of
constituent

Measure of

absorption

Weber, et al. (79,80,81,42).
Box 30 m? none

5 oig

10 cig

12 ppm CO

.19 ppm NO

02 ppm NGOz
.23 ppm CHz0
05 ppm acrolein

24 ppm CO

.36 ppm NO

04 ppm NO:
46 ppm CHz0
.11 ppm acrolein

icig = cigarettes, — = unknown, TPM = total particulate matier.



difference in smoke exposure makes the quantification of the
involuntary smoking exposure in terms of “cigarette equivalents”
confusing and inaccurate. It requires that involuntary smoking be
evaluated as a separate problem not subject to simple extrapolation of
our understanding of dose-response relationships for cigarette smok-
ing. A more comprehensive review of the chemistry of tobacco smoke is
provided in the Chapter on Constituents of Tobacco Smoke in this
report.

A number of investigators have attempted to measure the levels of
some of the substances in cigarette smoke encountered in experimen-
tally controlled (Table 2) and everyday (Table 3) situations. The type
and amount of tobacco product burned, size of the room, amount and
type of ventilation or filtration, duration of the smoking, as well as
background atmospheric contamination, have all been shown to
influence the measured concentrations and absorption by the nonsmok-
er. A number of substances have been the subject of particular
investigative attention.

Carbon Monoxide

Carbon monoxide is one of the major combustion products of
cigarettes; mainstream smoke contains 1.5 to 5.5 volumes percent of
CO, with levels in sidestream smoke up to three times as high (see
Chapter on Constituents of Tobacco Smoke). Carbon monoxide
produced by cigarette smoking represents a minor part of the total
atmospheric burden of CO but, as can be seen from Tables 2 and 3, it
can contribute substantially to the levels found in enclosed spaces. The
major determinants of the CO levels in these situations are size of the
space in which the smoking occurs (dilution of CO), the number and
type of tobacco products smoked (CO production), and the amount and
effectiveness of ventilation.

The type of tobacco product smoked is important as a determinant of
CO exposure because it has been found that mainstream smoke from
regular and small cigars contains more CO per puff and per gram of
tobacco burned than that from filter or nonfilter cigarettes (1 5). This
greater production of CO by cigars was confirmed by Harke (36). He
measured the CO produced by 42 cigarettes, 9 cigars, and 9 pipefuls of
tobacco, each product evaluated separately but under the same room
conditions. The cigars produced the highest CO level (60 ppm).

Carbon monoxide is a gas, does not settle out of the atmosphere in an
enclosed space, and is not removed by most of the standard air
filtration systems. As a result, the reduction of CO levels requires the
replacement of contaminated air with uncontaminated air. Jones and
Fagan (51) calculated the levels of CO that would result in a 3,000
cubic-foot room populated by 25 smokers when the ventilation was

11-15
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TABLE 3.—Measurement of constituents of tobacco smoke under natural conditions.!

Reference, location,

o Aivistintier Level of constituent
and dimensions Ventilation tobaceo burned , Other
Smoking section :
control section
Brunnemann and Hoffmann (16). dimethylnitrosamine
Train 1 (Bar Car) 13 ng/1
Train 2 (Bar Car) 11 ng/
Bar 24 ng/l
Cano, et al. (19).
Submarines 66 m? yos 157 cig per day < 40 ppm CO,
32 ug/m? nicotine
94-103 cig per day < 40 ppm CO,

15-35 ug/m® nicotine

Chappel and Parker (20).
General public places
Government offices
Restaurants
Night clubs and taverns

35 ppm CO
25 ppm CO
4.0 ppm CO
13.0 ppm CO

20 ppm CO
25 ppm CO
25 ppm CO
3.0 ppm CO
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TABLE 3.—Measurement of constituents of tobacco smoke under natural conditions.!-continued

Level of constituent

Reference, location, Ventilation At of
and dimensions tobacco burned . . Other
Smoking section 7
control section
Cuddeback, et al. (24).
Tavern 1 6 air changes - 125 ppm CO -
per hour 33 mg/m* TPM
Tavern 2 none 17 ppm CO -
98 mg/m* TPM
Elliott and Rowe (80).
Arenas — - 143 ppm CO 3 ppm CO
367 mg/m* TPM 068 mg/m* TPM
Galuskinova (89).
Restaurant - - 0002 - 0046 mg/m’
benzopyrene
Godin, et al. (35).
Ferry boat compartments 184 = 87 ppm CO 30 = 24 ppm CO
Theater 34 = 08 ppm CO 14 = 0.8 ppm CO

















































